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1. INTRODUCTION

Forecasting wind conditions at a station during the
passage of a tropical =2yclone is a critical problem for op-

erational environmentalists. The Air Force has produced
forecast aids for predicting mean and maximum peak gusts for
several western Pacific Air Force Bases (Pettett, 1980) for
periods when a typhoon was within 360 n mi of a base. The
need for similar forecast aids for Navy sites was recognized
and the Naval Environmental Prediction Research Facility
(NEPRF), Monterey, California was requested to produce the
aids. Science Applications, Inc., under contract to NEPRF

has conducted the research and development involved in pro-

ducing forecast aid reports. Data for Yokosuka, Japan, and

Cubi Point, Philippines are provided in separate reports
(Jarrell and Englebretson, 1982a; Jarrell and Englebretson,
1982b). Forecast aids are presented in this study for four
additional sites: Agana, Guam; Hong Kong; Kadena, Okinawa;
and Misawa, Japan. Another use of this type information is
to adjust wind probabilities for terrain influence. Appendix
A provides a brief description of the use of this information
to determine "terrain adjusted" wind probabilities and also

provides a sample wind probability message.

2. PRODUCTION OF FORECAST AIDS

The forecast aids are based on available surface wind

" ‘ observations at each site. Length of record and data limi-

@l tations are discussed in Appendix B. Best track data for the
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(*\ tropical cyclones were extracted from Joint Typhoon Warning
:2 Center (JTWC) records for the periods when a tropical cyclone
Zi was within 360 n mi of the station of interest. Aviation
N hourly observations at three-hour intervals, obtained from
:f the National Climatic Data Center (NCDC), Asheville, NC, were
.-: extracted for the periods identified as having a tropical
:2 cyclone within 360 n mi of the station.l The best track
i: and weather observations were then merged into a new data
;%% base. From this data, ratios of station reported sustained
'3{ winds to storm center winds were determined and assignhed to a
o space on a circular grid containing the storm center
:i position. The 360 n mi radius circle was divided into 71
2 equal grid spaces (Fig.l).
1
:; The ratios identified with each area were summarized and
;? the maximum and mean gust ratios and standard deviations were
- determined. The gust ratios are based upon the observed max-
. imum sustained wind speed and the calculated mean sustained
EQ wind speed, both multiplied by a factor of 1.5. The number
5 of ratios per area (sample size) and cumulative frequency
: distribution of the ratios were also computed. Gust ratio
i; plots were subjectively analyzed taking into consideration
Zi such factors as sample size for the mean gusts and cumulative
ﬁw frequency distribution for the maximum gusts. '
7
s, laviation hourly observations are archived at NCDC for

the local times corresponding to 00,03,06,09,12,15,18,21 GMT
only.
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Figure 1. A 360 n mi radius circle divided into 71 equal
area (5734.5 n mi2) segments which can be centered on the
M- station of interest. The circle is comprised of an inner
. circle and five surrounding rings. The radial thickness of
each ring is approximately 60 n mi, but is not a constant.
L v The segments are numbered from the inner circle and spiral
R outward.
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The analyses of the data are presented as isolines which
represent the climatological mean or maximum gust to be ex-
pected at the station as a percentage of the trcpical cyclone
center wind. The data base is separated into classification
of cyclones, i.e., typhoons and 1lesser tropical cyclones.
The classification is based on the cyclone center wind speed
at the time of the station wind observation. Data used to
produce the forecast aids are provided in tables 1 to 4% The
data in these tables will assist local reanalysis if desired.
To derive the forecast aids for gust values the 1.5 multi-

plier must be applied.

3. USE OF THE FORECAST AIDS

The forecast aids can be utilized as follows:
1) Locate the actual or forecast tropical cyclone
center position on the appropriate forecast aid analysis; 2)
determine the maximum (or mean) gust ratio value by inter-
polating between the contours; and 3) apply this ratio (per-
centage) to the cyclone center wind value to obtain the maxi-
mum (or mean) gust values to be used as an aid in making the
wind forecast. For example, if a tropical cyclone has center
winds of 100 kt and a ratio of .65 was determined above, then
65% of the center wind gives forecast gusts to 65 kt (.65 X
100 kt) for the station.
Sustained one-minute maximum and average wind values can

be found by applying a factor of 2/3 to the gust values,

*pPigures & tables, see pp 8-39,
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gif This factor is the inverse of the 1.5 to 1 ratio of gusts to
éiﬂ' sustained winds that was used in Pettett (1980) and which was
,;51 substantiated as reasonable by Jarrell and Englebretson
U (1982a and 1982b).

;fﬁ , Figures 2 through 17¥are the forecast aid analyses. The
¢3¥ i contours are labelled as percentages which were derived from
ggﬁ the ratios of station winds to tropical cyclone center winds.
i?ﬁ Note that the maximum contour values on figures 5, 9, 13 and
o 17 are less than 100 percent. The interpretation of these
7;&; figures'is that the sites have not experienced winds at the
iﬁﬁ official observation point of as great an intensity as the
:ﬁE official typhoon center winds during typhoon passages. While
afs these findings are based on a reasonable sample size, caution
;?: should be used in applying these results when a typhoon
‘:ff center is expected to pass over or very near the station. It
:Si should be noted that extreme wind measurements are freguently
Q;; lost because of anemometer failure, hence center grid point
fgf data may not adequately reflect worst-case conditions.

é;g Inconsistent results will be obtained from the aids when
-iﬁ a tropical cyclone center wind change results in a change of
};i cyclone classification and therefore a change of forecast
{ﬁi aid. For example, use of Figure 7 for a tropical storm fore-
;33 cast to pass over Hong Kong with 60 kt center winds would
E‘ ) indicate mean gusts of about 42 kt. A change in center wind
‘ag ) to 65 kt and the use of Figure 9 indicates about 33 kt mean
£€i~ gusts. In cases like this an intermediate value 1is the
s likely best guidance.

W —

.Si: Figures & tables, see pp 8-39.
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o The forecast aids are technically valid only for the re-
porting station at which wind observations were taken. For
- example, the Agana data are valid for Naval Air Station,

Agana but not for the city of Agana. However, because the

- data base available for tropical cyclone studies is small,
5} the grid is fairly coarse. It is doubtful that comparabl
;i analysis for the city of Agana, Nimitz Hill or Naval Hospit
= would have shown substantially different results. Therefor

unless there are major differences in exposure between site

A9
AN
o ({e.g., the orientation and elevation of nearby slopes), the
-~ forecast aids should provide reasonable estimates of wind
hY
o gusts over a local area.
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o Figure 2. Maximum Gust Ratios (labelled as percentage) for
-7 Agana when a tropical cyclone of less than typhoon strength
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s interpolate the ratio (percentage) value. Multiply the
) tropical cyclone center wind speed by this percentage to get
) the wind speed value of the maximum gust expected with the
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o given center position and wind speed. Multiply the maximum
- gust speed by 0.67 to find the maximum one-minute average
- sustained wind speed.
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20 (<64 kt) is centered within 360 n mi of the station. Locate
N the tropical cyclone center by latitude and longitude and
i interpolate the ratio (percentage) value. Multiply the
N tropical cyclone center wind speed by this percentage to get
) the wind speed value of the maximum gust expected with the
~

given center position and wind speed. Multiply the mean gust
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Figure 4. Maximum Gust Ratios (labelled as percentage) for
Agana when a tropical cyclone of typhoon strength (>64 kt) is
centered within 360 n mi of the station. Locate the typhoon
center by latitude and longitude and interpolate the ratio
(percentage) value. Multiply the typhoon center wind speed
by this percentage to get the wind speed value of the maximum
gust expected with the given center position and wind speed.
Multiply the maximum gust speed by 0.67 to find the maximum
one-minute average sustained wind speed.
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Figure 5. Mean Gust Ratios (labelled as percentage) for
Agana when a tropical cyclone of typhoon strength (> 64 kt)
is centered within 360 n mi of the station. Locate the
typhoon center by latitude and longitude and interpolate the
ratio (percentage) value. Multiply the typhoon center wind
speed by this percentage to get the wind speed value of the
mean gust expected with the given center position and wind
speed. Multiply the mean gust speed by 0.67 to find the mean
one-minute average sustained wind speed.
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A listing of the data used to produce Figures 2

Table 1.
through 5.
longitude

latitude and

~olumns represent segment number,
mean ratio,

of segment center, maximum ratio,

standard deviation of ratios,
AR and
~ percentage
RN increments of 0.1).

frequency
ratios occurring

cumulative
of

AGANA, GUAM
Tropical cyclones - wind speeds less

CENTER POINT

number of ratios
distribution

(sample size),
as the
1.0 (in

expressed

between 0.0 and

than 64 Kknots

SEG LAT LONR  MAY MEAN S.DV. N F/M EOFN NYSTeN
1 1345 14442 1,337 ,397 ,168 113, %5.33,%9.76.91.9£,99.99.59,100
RING NUMBE® 1
SEG LAT LONG  MAY MEAN S.DVe N =11 FPEN NTSTHN
2 1647 16%5.5 594 .81 (154 127, 24,63,44,92,96,98,100100100100
3 13.5 146.2 o501 ,312 ,155 105. 10.70,51.70,87.10010010010¢100
4 12,3 145.,5 761 .14 ,142 92, 6,%9,4%,97,88,98,99,100100100
5 1243 14440 770 ,359 ,133 B4, ,16,3%.55,89,93.99,100100100
6 13.5 143, (871 374 162 109, A.25,%54.9N,94.97.99.99.100100
7 1447 146.0 705 .273 ,145 91, 14.3%,64,84,90,97,99,100100100
RING MUMBEP °
SEG LAT LONG  “AX MFAN S.DV, N F£l1M COFEA NTSTN
8 15,8 1645.5 4500 .215 ,102 105, 14.%1.83,97,97,100100100100100
9 14,9 145.,F ,521 205 ,104 B84, 18,57.8N,94,99,10010010C100100
10 13.5 147.3 .45% 108 .104 90, >A.54,72,97,100100100100100100
11 12,1 14648 o540 ,193 ,107 64, 32,45,8£,97,98,100100100100100
S 12 11,2 145.5 767 ,320 161 68, 3,25,%1,7%,91.93.94,100100100
2 13 11,2 16640 ,99C .636 ,187 81, 1,164.23,68,70.81,90.96,100100
- 14 12.1 142.7 .833 .375 ,154 101, N,13,23,%7,83,90,97.99.,100100
15 13.5 162,2 733 338 136 142, 4,14.642.72,90.95.99.100100100
16 14.9 142.7 4429 .195 .089 91. 19,54,R9,79,100100100106100100
17 15.8 144.0 .A"7 .273 111 95, 19,.%9,P7,94,99,99,1001001006100
e PING NUMBERP 13
" SEG LAT LONR  MAY MEAN S,NV, N fUM FREN NISTHN
18 16,9 165,5 4762 4230 o146 112, 21.49,74,27,96.98,99,10010C100
19 16,2 147,70 46N ,207 ,108 108, 19.54,81,95.99.99.,100100100100
20 1540 1648.0  ,759 .200 ,144 104, 37.42,R%,07,95.08,99,10C100100
21 13.5 148,37 750 175 ,152 79, 4).47.76,01.95.99.99,100100100
22 12,0 14840 4”0 ,185 ,128 59, 37,44,80,9%,10010010010010010¢C
23 1048 147.0 7517 ,270 4138 57, 5.37.62,23,95,96.98,10C1001C0
24 10.1 145.5 900 361 1664 K7, 3,22,63,A4,89.93,96,10C100100
25 1041 144.0 ,30C .392 ,140 71, 3. 2,21,5%,79,96,99,10010C100
26 1048 142,5 971 +393 176 92, 1.11.27.51.77.87.95.98.99.100
27 12,0 141.5 329 o345 (171 105, 7.'%,646,76,87.91,.95.97,100100
28 13,5 141.2 4719 ,299 ,131 12k, 2,71,53,29,94.96,99,10C10C100
29 15.C 14145 4557 244 4110 104, 1°,37,69.74,99,100100100100100
30 1642 142,5 716 ,222 119 138, 1%.59,79,91,99,99,99,100100100
31 1649 164.0  .867 ,250 4150 67. 1N0.62,7%,91,96,96,97.99,10010C




s e
..

.2

- f‘.
' 4

DR SR

% ~ } "-“l-',..

T,

LR R
P . .
DR

AR S

(A~

Pt |

‘..- AT R
SR AT

x',:. D)

RING NUMBE? ¢4

SEG
32
33
34
35
36
37
38
39
40
41
42
43
4%
45
46
47
48
49

RING NUMBER 5

SEG
50
51
52
53
54
55
56
57
58
59
60
61
62
63
6é
65
1)
67
68
69
70
71

L4 '4'_3\.-,;.;&.-,_.-

NI

17 .4
1644

13.5
12.0

10.6

17.9

18.5
17.6

10.5

1C. %
17.0
13.5
15.C
16.5
17.6
18.5
18.9

ORI

LAT LONG
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14843
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1645.4
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15.C

10.6
9.€
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12.0 140.¢

13.5 140.1
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164 141.7?

17.4 142.4

143.9

LONR
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148,46
149,55
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1643,9
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18.9
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%.1
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MAYX
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ehen
Han
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Table 1.

CUM FREN DISTTN
?20,6R,R82,91,92,97.98.100100100
10.38.69,99,97,1001001CC100100
N,6N,R1,956,1001001001001C0100
?1.57,72.,94,100100100100100100
30.FR.A5.97,99,10010010C10C100
3He5R¢79,92,97,10010010010C100
66728¢54,80,94,99.99,100100100
1621.6%2.85.96.99.100100100100
0,27.56,77.89.95,100100100100
1613,29,64.81.91.98.99.100100
1e160,4A,79,87.96,98.100100100
4,18¢%20,80,90.94,96.100100100
4,19,£2,%1.91.97.99.,100100100
12:35.63.89,96.96,100100100100
be63,69,R82,98,100100100100100
9.45,87.%4,.99,100100100100100
21¢%%.87,99,99,100100100100100
16.62,75,91,.98,100100100100100

CiyM €RFN NISTHN
4%2,.,469,82,95,10010010010C€100100
35,85.90.,100100100100200100100
15.64,1910107100100100100100100
14.64,29,100100100100100100100
18,59.91,190100100100100100100
30.67.7%.95,10010010010010010C
35 .57,R0,101100100100100100100
18,4R,70,R%,98,98,100100100100
9,30,59,R4,94,100100100100100
1.31.65.79,97.100100100100100
Ne 7e¢?27.,4%,70.96.100100100100
7¢20,49.,20.,86493.10010010010C
3.2%,59.83,90.97.100100100100
4,2N,4R,76,89.98.98.100100100
3.22.6N0,20,86.95.,100100100100
10.643,73.,87.,98,.100100100100100
17¢55479.90,96.99,100100100100
14.5%.R2,96,99,99,10010010C100
Re40.75.95.98,98.100100100100
23,43,R0,098,100100100100100100
23,74,05,100100100100100100100
22,4#7.94,9R,100100100100100100

S.0Ve N
«150 66,
«124 39,
+094 57,
«118 68,
«11¢ 73,
«129 73,
«139 79,
«117 94,
«136 79,
«148 86,
«138 99,
«148 84,
«136 77.
124 139,
«117 103,
«092 89.
.099 78,
«126 55,
Se.NVe N
.118 38,
«082 20,
«069 1313,
« 071 36,
086 44,
«117 60,
«093 56,
«147 40,
«133 49,
«123 68,
133 56,
«137 71,
132 71,
«143 RO,
«145 107,
«123 R6,
«125 105,
«107 85,
«111 52,
«094 65,
.086 58,
«099 52,
- 13 -
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AGANA, GUAM
Tropical cyclones - wind speeds of 64 Kknots or greater
Table 1., continued

CENTER POINT
SEG LAT LONG MAX MEAN S,DVe N CUM FREQ NISTTN
1 13,5 144.8 546 356 ,115 40. 0. 3.23,.,73.90.95.1C010C1CC10C

RING MNUMBER 1

SEG LAT LONG MAY MEAN S,DVe N CUM FREN NISTEN

14,7 1455 4354 o276 068 36, 8,22,R4,17210010010010C1C01CC
1345 14662 4320 o203 ,048 25. 0.5%.92,10N0100100100100100100
1243 145.5 4457 4227 08¢ 59, 2,49,6n,93,10010C1C€0100100100
1243 144.0 4529 4248 075 77« 0.23.75,99.99.10010010C1C010C
13,5 143,22 ,522 278 ,075 53, 0.15.,60.96.98.,100100100100100
1447 144.0 o615 4297 4147 40, 5¢3%5.52,79.90.95.100100100100

~NOoOuwvweswmNn

RING NUMBEP 2
SEG LAT LONG MAY MFAN S.,DVe N CUM ERFQ NISTeN

8 15.8 145.5 ¢347 o112 064 77. 39,.,92.,99,117010010010010010C100
G 14,9 146.8 ¢371 1563 ,085 30s 27,AN0,97,10N0100100100100100100
10 13,5 147.3 +,208 159 ,036 25, 12,9%4,10N01n010010010010C1C0100
11 12.1 146.8 267 148 ,055 30. 3I".R?,1N1710010010210010C100100
12 1162 145e5 %27 o167 078 &7. 3I0,R5,94,99,100100100100100100
13 11.2 164,0 440 215 ,105 49, 12.,57,71,94,10010010010010C100
16 12,1 142.7 40N <208 073 70. 0.54.83,1n010010010010010010C
15 13.5 142.2 21?2 .189 ,053 B83. 4.A3,99,1Nnn100100100100100100
16 149 142¢7 <523 188 ,105 ¢€0e 17.59.29,9%,97,10010010010C100
17 15.8 144.,0 +2597 0904 ,055 68. A3,96.,17719010010010010C100100

RING NUMBER 1
SEG LAT LONG MAX MEAN S,0Ve N ~UM FPEQ DTISTEN

18 16,9 145.5 .3%80 4133 ,078 99, 35.91.946,100100100100100100100
19 16,2 147,060 285 ,129 ,070 89. 11,7%5.17917N0100100100100100100
20 15.C 148.0 4150 .N98 ,037 16. 52,1170100177100100100100100100
21 13,5 148.3 171 .,128 ,031 21, 24,1Nn010010N010010010010C100100
22 12,0 148.0 4195 o111 ,052 24, 29,1N0010019971001C0100100100100
23 1048 147.0 +2A7 4103 L,053 34. 5$/,94,100190100100100100100100
26 1041 165.% 31R 214 059 26. 4,42.94.10M0100100100100100100
25 10,1 144N 296 293 ,055 49. 6.41.,1001001001001C0100100100
26 10,8 142,55 ,277 ,193 ,048 43, 2,47.101710171001C€010010010010¢C
27 12.0 141.5 4343 ,173 ,058 58+ 12.69.97,15N010010010010010C100
28 13,5 1412 4322 ,162 069 124, 1%:.79.95.10N0100100100100100100
29 1540 141,5 414 ,159 076 111, 17.80.93.99,1001001001CC100100
30 16,2 1425 4354 4150 073 69. 29.74.9%5,10710010010C10C100100
31 16,9 1440 697 L1315 086 79, 67,72,95,100100100100100100100 .
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RING NUMBER &
SEG LAT LOMG
32 17.9 145.6
33 17.4 147,11
34 16,4 148.3
35 1540 149.1
36 149,06
37 149,1
38 148.3
39 1647.1
40 145.6
41 143.9
42 142.4
43 1 141,2
45 140.1
46 140,.4
47 141,2
48 142.4
49 143.9

16.4
17.4
17.9

RING NUMBER 5
SEG LAT LCNG
189 145.5
18.5 147.1
176 148.4
1645 149.5
15,0 150.2
13.5 150.4
12.C 150,2
105 149.5
148,4
147.1
1 145.6
1 143.9
5 142,.,4
4 141.1
5 140,0
139.13
139,1
139,13
140.0
141.1
142,4
143.9

MAX
320
«204
«314
241
«205
0174
200
329
«292
200
343
e 3I6R
«377
«294
295
256
«3154
«220

MA X
211
221
157
«184
«131
«?2139
o171
« 200
157
2131
249
.18R
«292
« 379
«329
a1l
«243
212
« 277
0244
«284
0247

MEAN
«107
110
o097
«111
«129
120
« 098
«156
231
132
0176
«190
«104
151
139
146
151
104

MEAN
102
121
«070
«059
«058
.078
«NAR
«1N1
«1N8
136
161
«139
«181
158
o158
173
127
.18
1121
«130
127
«N99

S.0V.,
+ 056
« 045
«069
«065
«038
«035
«051
«079
«042
«051
« 049
«075
«072
«050
« 059
«061
«087
+« 049

SeDV.
.051
¢043
045
<039
<029
<044
038
<042
032
<051
<043
.023
.057
059
«054
.085
046
«039
050
055
067
<051

N
125.
78.
37.
18.
15.
26,
34,
27.
?25.
15,
23,
35,
57.
96,
52
53.
59.
813.

S1.
49,
26,
34,
21.
20,
14.
34,
22,
16.
29.
12.
12,
23,
32
55.
67.
55.
51,
45.
79.
88.

Table 1. continued

oYM EREN NISTTN
48,94,99,191710010010010C1CC100
47.99,10Nn10010010010010C10C100
62 ,89,97,100100100100100100100
56499,1001010100100100100100100
4N.92,1109117010C€1C0100100100100
22.,199719910171001001001C6C100100
$2.,100100100100100100100100100
33,67,9A,177100100100100100100
0.37.19%100100100100100100100
47.19010010010C€100100100100100
0.78,95,10710010010010€100100
164,63,91,10010010010010C1C0100
11.60,95,100100100100100100100
15.96.10010N0100100100100100100
?5.90.,10N0100100100100100100100
25.75.10010010010010010C100100
41.%56,97,100100100100100100100
483.95.100100100100100100100100

CHM FREQ NTSTHN
53.95.,1001001001001001001C0100
%4,.,95,100100100100100100100100
65.,100100100100100100100100100
79.10010n01001001001001001€0100
M.1N010010N010010010010C100100
2% ,9%,101710N0100100100100100100
66 ,100179199100100100100100100
47.,1091001N0010010010010C100100C
57,1"0100100100100100100100100
31.98.170101100100100100100100
74 ,84,171711/0100100100100100100
B.1001091971001€0100100100100
N.67.17017"N10010010010C100100
9.82,04,190100100100100100100
9.81,94,1097100100100100100100
13¢74,89.96.100100100100100100
25.94,10012010010010C010C100100
22,98,19010010010010010C100100
25.90,1NN1N”N100100100100100100
29,91,107100100100100100100100
47,89,1n0117N100100100100100100
51.97,10N0100100100100100100100
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Figure 6. Maximum Gust Ratios (labelled as percentage) for
Hong Kong when a tropical cyclone of 1less than typhoon
strength (<64 kt) is centered within 360 n mi of the station.
Locate the tropical cyclone center by latitude and longitude
and interpolate the ratio (percentage) value. Multiply the
tropical cyclone center wind speed by this percentage to get
the wind speed value of the maximum gust expected with the
given center position and wind speed. Multiply the maximum
gust speed by 0.67 to find the maximum one-minute average
sustained wind speed.
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Figure 7. Mean Gust Ratios (labelled as percentage) for
ey Hong Kong when a tropical cyclone of less than typhoon
N strength (<64 kt) is centered within 360 n mi of the station.

K Locate the tropical cyclone center by latitude and longitude

- and interpolate the ratio (percentage) value. Multiply the
- tropical cyclone center wind speed by this percentage to get
g the wind speed value of the maximum gust expected with the
ANR given center position and wind speed. Multiply the mean gust
speed by 0.67 to find the m=an one-minute average sustained
wind speed.
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- Figure 8. Maximum Gust Ratios (labelled as percentage) for
=~ Hong Kong when a tropical cyclone of typhoon strength (>64
N kt) is centered within 360 n mi of the station. Locate the
typhoon center by latitude and longitude and interpolate the
X ratio (percentage) value. Multiply the typhoon center wind
Y speed by this percentage to get the wind speed value of the
o maximum gust expected with the given center position and wind
' speed. Multiply the maximum gust speed by 0.67 to find the
maximum one-minute average sustained wind speed.
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Figure 9. Mean Gust Ratios (labelled as percentage) for
Hong Kong when a tropical cyclone of typhoon strength (> 64
kt) is centered within 360 n mi of the station. Locate the
typhoon center by latitude and longitude and interpolate the
ratio (percentage) value. Multiply the typhoon ceanter wind
speed by this percentage to get the wind speed value of the
mean gust expected with the given center position and wind
speed. Multiply the mean gust speed by 0.67 to find the mean
one-minute average sustained wind speed.
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Table 2.
through 9.
longitude
standard deviation of ratios,

of
and cumulative

percentage of
increments of 0.1).

HONG KONG

segment

frequency
ratios

Tropical cyclones - wind

CENTER POINTY

SEG LAT LONG MAX
1 22.3 114.2 1.371
RING NUMBER 1

SEG LAT LONG MAYX
2 23.5 115.0 .900
3 2243 115.7 .918
4 21.1 115.0 1.026
5 21e1 11344 1.045
6 2243 112.7 1.120
7 23.5 113.4 .933
RING NUMBER 2

SEG LAT LONG MAY
8 24.6 115.0 1.087
9 23.7 116.3 L7700

10 22.3 116.9 .733
11 20.9 116.3 .913
12 20.0 115.,0 .875
13 20.0 113.4 .840
14 20.9 112.1 1.250
15 22.3 111.5 .B857
16 23.7 112.1 .475
17 24.6 113.4 .88"
RING NUMBER 12
SEG LAY LNONG MAX
18 25.7 115.0 .60
19 25.0 116.5 .48%
20 23.8 117.6 633
21 22.3 11R.N 514
22 20.8 117,56 760
23 19.6 11645 A17
24 18.9 115.0 .8k2
25 18.9 113.4 1.150
26 19.,6 111.9 ,914
27 20.8 110,82 .B00
28 22.3 110.4 .800
29 23.8 110.8 .53%
3¢ 25.0 111.9 .700
31 25.7 113.4 .?200

ME AN
4 86

ME AN
<381
455
«534
«487
«381
419

MEAN
«506
«364
375
+ 404
«433
+510
«517
«438
449
366

MF AN
0197
201
252
«?217
249
298
«297
520
375
«287
« 3196
416
5462
118

center,

speeds less

S.0V.e N
226 37,
SoDVo N
219 52,
«158 413,
«198 72,
«175 116.
219 53,
0221 9.
S.DV. N
«305 14,
«165 46,
«154 40,
«179 72,
«155 77,
«147 44,
203 123,
«135 30,
020 3,
264 11,
S.0V., N
«184 8.
«115 24,
«114 39,
«116 33,
«183 73,
«136 70.
174  Q4,
.198 102,
«130 73,
«164 44,
1264 31,
161 12,
0134 4,
«042 Se

A listing of the data used to produce Figures 6
Columns represent segment number,
maximum

number of ratios

distribut- on
occurring between

latitude and
mean ratio,
(sample size),
expressed as the
0.0 and 1.0 (in

ratio,

than 64 knots

CUM FREQ DISTTN
5S¢ Rel16635:51.86692.95.97,100

CUM FRED NTISTHN
12623442.60469,85492¢96.100100
Ne 7414.40.65,81,95.98.100100
3¢ 4610679.46657475493.99.100
De 1¢1163%,59.81.90+493496.100
11619440457 ¢75.87¢92.94.98,100
Ne11432,56.78478.89.8G6,69.,100

fUM EREO NISTHN
14,16036643.57¢64471.79.86.100
9.17¢35.61.83,.93,10010010C100
5S¢ Pe35.65.78,90.98,100100100
10,14425.56¢74.,86.97.99.99.100
1 6616e651475,83.94.56.100100
O¢ Oe¢ 7¢?27¢45473.93,.95.100100
0 2¢ 4433.60.,83.85.88.,93,10C
Do 062044N0.77493.97.97.100100
0. 0., 0. 0.100100100100100100
36645465.55.64.91.91.91,100100

CUM FRFO DTST*N
50.50.75.88.88.1001001001200100
21.5R,79,92,100100100106100100
5¢36667492.97.97,100100100100
19¢5873.94.97.,1001001C00100100
15e55¢73481.89.93.97.,100100100
9¢27.49.23,94,99,100100100100
3.16.3R,61.79.86.94.97.,100100
Ne 44144729,51,71.88.,93.,97.100C
le 5¢25¢68090696496.99.99.100
0¢11430.65h.82.89.93.1001001CC
O0¢ 36234%52.90.97.97.100100100
Re Re33,467,75,92.100100100100
0¢ Ne Ne25425.75.10010010010C
£0.1001001N001001001001CC10C100
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Table 2. continued
RING NUMBER &

SEG LAT LONG MAX MEAN S.DVse N ~CUM FREQ DIST*N

32 2647 115.0 o400 262 .107 10, 10.30.67.,100100100100100100100
33 262 11646 4400 o214 ,121 10, 20,60.70.,100100100100100100100
34 25.2 117.9 600 239 167 43, 30.53.57.81.91.10010010C100100
35 2348 118.8 4560 4240 135 43, 14.44.74,%6,98,10010010010010C
36 22¢3 11940 <457 210 110 53. 19,.%7.Rr1.97,100100100100100100
37 2048 11848 <700 o169 127 24, 25.83492.96.96.96.,100100100100
38 19.4 117.9 528 ,175 117 52. 31.71.85.96,98,10010010010010C0
39 18.4 11606 o640 4287 o142 643, 14,33,.56,84.93,98,1001CC10C100
40 1749 1150 4909 <396 +185 71e 3e1Re34,61,73¢85,94.97.69.100
41 179 11344 o767 4387 o163 123 5¢15.34,51,78,90.98.100100100
42 18+4 111.8 810 441 143 121, 0. 2.21.,47,64.88.98.96.100100
43 19.4 11045 750 «340 <101 55 O¢ 5.27489.95.96.96,100100100
44 20.8 109.6 800 ¢354 168 52, 2.10.48.79,85.,87.96.,100100100
45 223 109¢4 4675 ¢361 4118 31, 0.10.39.71.87.97.100100100100
46 2348 109.6 424 J412 012 2. 0. 0. 0.50,10010010010010C100
47 252 11045 4326 279 .046 2, 0. 0.50,100100100100100100100
48 26,2 1118 400 276 107 3, 0.33.567.100100100100100100100
49 2647 113.4 343 272 051 4, 0. 7.75.1001001001001CC100100

RING NUMBER §

SEG LAT LONG MAX MEAN S.DVe N CUM FPEQ NTST4N

50 27.7 115.0 .333 .%05 ,128 2, %0.50.50.1n7010010010C10C100100
51 27¢3 1167 4156 «1560.000 1. 0.100100100100100100100100100
52 2644 118.1 L,400 122 .102 10. 70.R0,.,90.,1001001001001C0100100
53 2543 11942 571 <219 190 16. 38.53.69.21.81,10010010010C100
54 2348 119.9 500 «?29 155 13, 31.46.59.,75,10010010€10010C100
55 2243 1201 4349 .124 .085 21, 52.81.9%,100100100100100100100
56 20.8 119.9 .467 .?18 .120 34, 24.,50.71.94.,10010010010010010¢C
57 1643 119.2 .462 178 4104 46+ 33.57.95.9R,100100100100100100
58 1842 118.1 700 +252 +171 78, 28437.54.%1.90.97.,100100100100
59 17e3 11667 <780 ¢368 4178 42¢ 7e17¢45¢607.74.90.98.100100100
60 169 1150 900 4392 4172 92, 0417.3%2,K5,.75.90.96.98,100100
61 1649 11344 750 4383 .213 36. 6¢22.53.61.69.75.92,100100100
62 17.3 1117 o864 o435 ,149 122, 0. 7.720.49.69487.98.99.,100100
63 1842 1103 <800 368 ,148 99, 1,11.33.69.82.92.98.,100100100
64 19.3 10942 733 328 137 82, Ne17.45HeB83.89.93.99.100100100
- 65 20.8 108.% 4571 307 110 55, 4.74.45.,84,96.10010010C100100
N 66 22.3 108.3 600 .385 ,093 20, O. 0.25.%0.95,100100100100100
- 67 23.8 108.5 500 .310 ,125 4. 0.50.50.75.100100100100100100
. 68 25.3 109.? .218 .122 ,097 2. 50.50.100100100100100100100100
N 69 26.4 110.3 4263 .2630.,000 l« 0. 0.100100100100100100100100
70 2743 1117 44617 375 ,042 2¢ 0. 0. N¢517,100100100100100100
- 71 27.7 113.4 600 .269 ,209 e 25.50¢75.75.75.10010€10€100100
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HONG

Tropical cyclones - wind

KONG

CENTER POTINT

SEG LAT LONG MAX
1 22.3 114,72 789
RING NUMBER 1

SEG LAT LNNG MAX
2 2345 115.0 265
3 2243 115.7 484
4 21,1 115.0 o674
5 21.1 113.4 ,L55R
6 22.3 112.7 .714
7 23.5 113.4 .192
RING NUMBER 2

SEG LAY LONG MAX
8 24.6 115.,0 .22?
9 23.7 116.3

10 2243 116.9 527
11 20.9 116.3 .500
12 20.0 115.0 +492
13 20.0 113.4 ,.432
14 20,9 112.1 .368
15 22.3 111.5 .313
16 23.7 112.1

17 24.6 113.4
RING NUMBER 3

SEG LAT LONG MAX
18 25.7 115.0

19 25.0 116.5 041
20 23.8 117.6 .147
21 22.3 118,90 .3489
22 208 117.6 .31
23 19.6 1165 <425
24 18.9 115.0 .,375
25 18.9 113.4 456
26 19.6 111.9 414
27 20.8 110.8 .400
28 2243 110.4 .245
29 23.8 110.9 .169
30 25.0 111.9

31 25.7 113.4

L Rad. Atadl o8
.....

....................

speeds of 64 knots or greater Table 2. con
MEAN S.DYs N C''™M FREN DIST*N
¢332 41640 23, N. 6455.74,91,96.96.,10010C10C
MFAN S.DV., N CUM FRFN NTST*N
«220 044 2, 0.50,10N10010010010C1CC10C1CO
«316 L,080 13, 0., R.28,85,1001001001001001CC
e334 4121 20. 0.15,4N.77,95,95.,100100100100
«164 L,121 23, N, 9,35,7N,78.96,10010C100100
«338 ,159 7 Do Ne57.8A.,86.,86.86,10010010C
«1920,000 l. 0.1701001N001001001001C0100100
MEAN S.DV. N CUM FREQ NIST*N
«118 104 2. 50.5N7,17010010010010C100100100
+290 L109 20+ 10.15,45.9n,.,95,10010C1CC100100
«?263 2147 11, 18.2156,64,82,100100100100100100
«?42 4081 37. 5.19,R$,97.100100100100100100
«300 .078 42, 0.,12.55.90,1001001001001001C0
e246 072 19, 0.42.764,1001001001001001090100
»3130,000 1. 0. 0, 0.,100100100100100100100
MEAN S.,DV. N CUM FPFOQ DYSTTN
«eN410,000 1, 100100100117010010010010010010C0
«140 ,007 2. 0.1n017010010010010010C100100
«1€3 ,086 19, 26.74,95,100100100100100100100
«14) 077 20. 40.75.,95,1n01001001001001001CC
«162 098 31, ?3.,45,94,97,1001001001CC100100
«195 ,093 32, 19,52.8),1001001001001001001¢CC
«275 089 48, N.?9,57,97,1001001001CC100100
e 2?57 4066 45, N.?22,76496,100100100100100100
227 075 8s 0.25,82,100100100100100100100
«2460,000 1. 0. N.,100100100100100100100100
«1690.000 1 M.,100100100100100100100100100
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RING NUMBER 4

SEG
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

RING NUMBER 5

SEG
50
51
52
53
54
35
56
57
58
59
60
61
62
63

LAT
2647
2642
25.2
23.8
22.3
20.8
19.4
1844
17.9
17.9
1844
19.4
20.8
2243
23.8
25.2
26.2
26.7

LAT
27.7
27.3
2644
25.3
23.8
22.3
20.8
19.3
18.2
17.3
16.9
16.9
17.3
18.2
19.3
20.8
22.3
23.8
25.3
2644
27.3
27.7

LONG
115.0
116.6
117.9
118.8
119.90
118.8
117.9
116.6
115.0
113.4
111.8
110.5
109.6
109,46
109.6
110.5
111.8
113.4

LONG
115.0
116.7
118.1
119.2
1190.9
120.1
119.9
119,22
118.1
116.7
115.0
113.4
111,7
110.3
109.2?
108.5
108.13
108.5
109.”?
110.3
111.7
113.4

MAX

0246
e 246
e 224
323
«386
357
0437
«338
400
«286
323

MAX
164

161
°163
0212
«300
0262
323
* 397
«385
«300
« 260
«307
257
262

MF AN

179
«104
147
177
236
157
«240
247
247
256

S.DV,

«033
« 051
«052
«085
+063
«084
«085
« 049
«075
017

«3230.000

MEAN
141

«081
«108
«103
140
135
«142
«153
«218
201
192
213
182
«239

S.Dv.

« 023

« 061
«056
«061
«071
«072
084
112
«091
« 060
038
«039
«048
«024

N

6.
36.
21.
21.
26
11,
39.
40.
17,

4.

1.

20

4.
13.
42,
32.
30.
15.
31.
57.
31.
16,

5

4,

- 23

Table 2. continued

CUM FREN NDTISTTN

0.83,100100100100100100100100
44,97,100100100100100100100100
14,90,100100100100100100100100

9.6%,60,100100100100100100100
12,31.69.100100100100100100100
36,82.91.1170100100100100100100

3,41,77.97.100100100100100100
0.?5.83,100100100100100100100
0.41.71.170100100100100100100

0, 0.100100100100100100100100

0. 5. 0.170100100100100100100

UM FREQ DYSTTN
0.100100100100100100100100100

40,100100100100100100100100100
50,1001001n001001001001CC1C0100
44,92.,190100100100100100100100
26.71,.,100100100100100100100100
38.75.1001001001001001CC100100
33.77.97.100100100100100100100
47.73.80.110100100100100100100
$.4%.21.100100100100100100100
9.,42,100170100100100100100100
3.59.,100100100100100100100100
0.50.94.,100100100100100100100
0.60.10010010010010010010C100
0.2%.100100100100100100100100
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_'j: Figure 10. Maximum Gust Ratios (labelled as percentage) for
- Kadena when a tropical cyclone of less than typhoon strength
o (<64 kt) is centered within 360 n mi of the station. TLocate
the tropical cyclone center by latitude and longitude and
o interpolate the ratio (percentage) value,. Multiply the
L tropical cyclone center wind speed by this percentage to get
-,"f the wind speed value of the maximum gust expected with the
AN given center position and wind speed. Multiply the maximum
O gust speed by 0.67 to find the maximum one-minute average
sustained wind speed.
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Figure 11. Mean Gust Ratios (labelled as percentage) for
Kadena when a tropical cyclone of less than typhoon strength
(<64 kt) is centered within 360 n mi of the station. Locate
the tropical cyclone center by latitude and 1longitude and
interpolate the ratio (percentage) value. Muitiply the
tropical cyclone center wind speed by this percentage to get
the wind speed value of the maximum gust expected with the
given center position and wind speed. Multiply the mean gust
speed by 0.67 to find the mean one-minute average sustained
wind speed.
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Figure 12. Maximum Gust Ratios (labelled as percentage) for
Kadena when a tropical cyclone of typhoon strength (>64 kt)
is centered within 360 n mi of the station. Locate the
typhoon center by latitude and longitude and interpolate the
ratio (percentage) value. Multiply the typhoon center wind
speed by this percentage to get the wind speed value of the
maximum gust expected with the given center position and wind
speed. Multiply the maximum gust speed by 0.67 to find the
maximum one-minute average sustained wind speed.
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.'.::::: Figure 13. Mean Gust Ratios (labelled as percentage) for
- Kadena when a tropical cyclone of typhoon strength (> 64 kt)
ool is centered within 360 n mi of the station. Locate the
oy typhoon center by latitude and longitude and interpolate the
L i ratio (percentage) value. Multiply the typhoon center wind
o speed by this percentage to get the wind speed value of the
S mean gust expected with the given center position and wind
e speed. Multiply the mean gust speed by 0.67 to find the mean
,-f::-fj one-minute average sustained wind speed.
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Table 3. A listing of the data used to produce Figures 10
through 13. Columns represent segment number, latitude and
longitude of segment center, maximum ratio, mean ratio,
standard deviation of ratios, number of ratios (sample size),
and cumulative frequency distribution expressed as the
percentage of ratios occurring between 0.0 and 1.0 (in
increments of 0.1).
KADENA, OKINAWA
Tropical cvelones - wind speeds less than 64 knots
CENTER POINT
SEG LAT LNDNG MAX MEAN S.DVe N UM FRPEN NYSTTN
1 2642 1275 1.0172 411 199 110 2¢16438.5%,69.82.,91.96.99,100
RING NUMBER 1}
SEG LAT LONG MAY MEAN S,DV. N 7~UM FRFN NTSTHN
2 27¢4 128e3 o974 4370 4178 107¢ 041545161 475.87497.98499.100
3 26.2 129.1 .5R&4 ,?33 ,L,138 91. 0.17.51.,672,.,80.,1001001001CcC1CC
4 25.0 128.3 .631 .338 ,110 125. 0,12.,317.7?2,92,98,10010C100100
5 25,0 126.7 743 .305 114 169, 1.19,48,.,82,94,.97.99.100100100
6 2642 125.9 JR36 4325 4122 111l 2418.3R,76.94,99.99.99,100100
7 274 12F.7 o781 L340 130 73. 1. R,45,74,88.96.99.,1CC100100
RING NUMBER ?
SEG LAT LONG MAX MEAN S.NV. N UM FRFN NIST*N
8 2845 12R.31 745 ,304 o161 112. 14?29.6%,76.,89.964.96.100100100
9 2746 129,77 ,433 .227 .072 132. 1.40,82,9%,10010010010010010¢C
10 2642 13042 <547 o242 095 132, 6432.75,75.68.100100100100100
11 2448 129,7 .533 233 ,090 142, 2.,42.80.94,99,100100100100100
12 2349 128,73 o558 4249 4105 177. 5,40.66.95,97,100100200100100
13 23.9 12,7 L418 ,193 ,067 221, %.52,97,170100100100100100100
14 24.8 12%,3 .6421 .186 .078 139, 9.4%,RR,99,10010€100100100100
15 2642 12448 L4635 ,217 .0B1 79. 9.46,85.99,1001001001CC100100
16 27.6 125.7 4533 ,219 ,081 88, 5,43,84A,99.,99,100100100100100
17 2845 12607 o559 4255 105 65 Ne1%,A2,R90,94,98.100100100100
RING NUMBER 3
SEG LAT LNNG MAX MEAN S.DOV, N CUM FRPFN NTST*N
18 29.6 129.4 4641 ,217 .094 6l. 7.49.,79.93,10010010010C10C100
19 2849 12949 +40N ,213 ,069 B80. 1.54.90,100100100100100100100
20 27.7 131,0 350 ,198 ,068 125, ®”,57.92,170100100100100100100
21 2642 13144 ,372 ,195 ,073 94, 0Q9.61,94.100100100100100100100
22 24.7 131,0 .38? .191 .090 95, 15,70.,R83.,197010010010010010010¢C
23 2345 129.9 .391 .162 063 114, 9,7R,96,17010010010010010C100
24 22.8 128,44 L6429 ,198 ,067 200. 3.5A.94.,1N0010010010010010C100
25 22.8 12heh o368 168 ,N52 126, B8,.,71,99,170100100100100100100
26 2345 12%.1 .294 ,149 ,0%6 170. ?1,%A,70N100100100100100100100
27 2447 12640 361 J17Hh L0677 57. 1A.57.95,100100100100100100100
28 2642 123.6 4350 145 ,075 S51. 33.7R.,94,1N0010010010C1€CC100100
29 2747 12447 4308 4190 ,053 74, 7,55,97.107010010010010010010C
30 2849 1251 4347 189 074 62, 1N.,52,95,1n010010010C100100100
31 29.6 12645 559 ,?289 ,129 5B. ?2.%1.%9,79,9C.100100100100100




{ RING NUMBER &

- SEG
o 32
N 33
' 34
35
36
37
e 38
o 39
by ‘_..' 4 o

41

42
N 43
p 44
¢ 45
46
47
N 48
49

SEG
50
’ 51
{ 52
53
54
55
56
57
58
E 59
< 60
Yo 61
= 62
2 63
64
65
A 66

67

68

69
d 70

71

LAT
30.6
30.1
29.1
27.7
2642
2447
23.3
2243
21.8
21.8
2243
23.3
2407
2642
2747
29.1
30.1
30.6

LAT
31.6
31.2
30.3
29.2
27.7
2642
2447
23,2
22.1
21.2
20.8
20.8
21.2
22.1
23,2
24.7
2642
27.7
29.2
30.3
31.2
31.6

LONG
128.4
130.0
131.3
132.2
132.5
132.2
131.3
130.0
128.4
126.6
125.0
123.7
122.8
122.5
122.8
123.7
125.0
126.6

RING NUMBER 5

LONG
128.4
130.0
131.5
132.6
133,46
133.6
133.4
132.6
131.5
130.0
128.4
12646
12%.0
123.5
122.4
121.6
121.4
121.56
122.4
123.5
125%5.0
126.6

MAX
« 388
356
«350
«363
«313
323
329
323
«320
«368
«329
«300
e267
0246
«265
267
«343
0 438

MAX
462
° 282
«230
»250
«313
«333
« 390
« 296
318
.279
°?8?
271
«?57
«259
231
259
0205
«?17
231
e 343
0343
215

ME AN
«242
«181
«183
222
173
«156
«137
«158
«160
«153
147
132
0143
«123
«158
152
194
221

MEAN
183
187
«150
«155
142
157
131
«131
150
152
154
.138
«148
«148
«130
«140
127
«208
151
«174
«209
«130

S.DVe N
«090 59,
«054 75,
«075 49.
066 62,
«072 58,
062 87.
«067 136,
«065 115,
+069 132,
«058 114.
«059 110.
«042 131.
«034 84,
« 044 137,
052 41,
060 47,
« 061 99,
«101 41,
S.0V. N
«109 134,
«055 57,
046 28,
«057 65,
«071 118,
« 079 43,
«081 70,
«062 87,
« 059 99,
«057 110.
051 134,
«053 148.
«043 156,
052 115.
«046 98,
«059 96,
«041 46,
«012 3.
o045 133,
047 133,
«078 46,
»056 15,

Table 3.

continued

CUM FPEO DISTTN
10.?7.68,100100100100100100100
5.71,99,100100100100100100100
10.,67,94.,1001001001001C0100100
5¢39.92.,10010010010010€100100
10.66,95,100100100100100100100
15.75.99,.,100100100100100100100
34.82,98.,1N00100100100100100100
19.80.97,170100100100100100100
22.72,98,10010010010010010010C
18.7R,99.110100100100100100100
19.85.99.190100100100100100100
?3.94,100100100100100100100100
11.,95,100100100100100100100100
43,89,1001100100100100100100100
20.76,100100100100100100100100
21.81,1001n00100100100100100100
6.%8,94,100100100100100100100
17.49.76.,93.100100100100100100

CUM FPREQ DIST®N
26.59.88,97,100100100100100100
12.53,199100100100100100100100
21.89,100100100100100100100100
22.75,100100100100100100100100
36.21,.,97,100100100100100100100
21.79.,95.100100100100100100100C
41.87,94.10010010010010€100100
40,R4,100100100100100100100100
12,R2,98,10010010010010010010C
19.90,1001001001001200100100100
16.81.,100100100100100100100100
29,86,100100100100100100100100
13.87.,1901n00100100100100100100
19.82,100100100100100100100100
26.89,100100100100100100100100
31.79.100100100100100100100100
43,92,1001n00100100100100100100
0.33.100100100100100100100100
12.85,1001001001001001CC100100
£.91.97.,100100100100100100100
13,4%4#,8%,100100100100100100100
40.92,1901n0010010C€100100100100
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KADENA, OKINAWA
Tropical cyclones

CENTER POINTY

SEG LAT LONG MA X
1 2642 127.5 <643
RING NUMBER 1

SEG LAT LONG MAX
2 27.4 128.3 1.150
3 2642 129.1 L6170
4 25.0 12843 1.080
5 25.0 126.7 760
6 26.2 125.9 .967
7 274 12647 o947
RING NUMBER 2

SEG LAT LONG MAX
8 2845 12843 567
9 27.6 129.7 +652

10 26.2 130.2 .500
11 24.8 129.7 4540
12 23.9 128.3 .750
13 23.9 126.7 +62?
14 264.8 125.3 .711
15 26.2 124.8 550
16 27.6 125.3 520
17 2845 126.7 .560
RING NUMBER 1
SEG LAT LONG MAYX
18 29.6 128.4 .9%591
19 28,9 129.9 .467
20 27.7 131.0 645
21 26.2 131.4 .500
22 24.7 131.0 500
23 23.5 129.9 .700
264 22.8 128.4 JAET
25 22.8 126.6 ,6K7
26 23.5 125.1 .553
27 24.7 124.0 .517
28 2642 123.6 o HH?
29 27.7 126.0 5133
30 28.9 125.1 .485
31 29.6 12heh L4557

...............

Table 3. continued

- wind speeds of 64 knots or greater

MEAN S.DVe N CUM FREQ DTYSTHN

323 117 63. 2.19.48.75,94.98,10010C10C100
MEAN S.DVe N CUM FRFQ NTST*N

430 150 79¢ 0% 3419.%3.75.89.96.97.99.100
326 124 96, 3.71,40,74,93,99,10010010010C
333 4192 97 2¢25455¢77.88.91.92.96.98.100
e3B85 4220 43. 0630.47.55.72.77.84,10010010CC
e386 4168 T0. Ne14,40,61673¢89499.99.99.100
¢357 4172 B7¢ 0e1A,44.72,86.91.95.67,.,99.100
MEAN S.,DOVe N UM FRENO NDIST®N

«332 ,130 56. Ns18.45.75.84.98.,100100100100
«332 ,108 60¢ 2¢ Te47.R5,92,95,100100100100
«30% 098 Bl. 0,17,53,85.96,100100100100100
+396 4130 37, Ne Re?27.h8.,76,89,100100100100
2279 2145 75 4429.644R85.93.96499.1CC100100
e?268 4142 90¢ 14.40.60.79.94.99.,1001001001CC
0342 4127 50s 0e12440.78.86.98,98,100100100
«309 130 569, 3.19.61.756.93.,97,100100100100
342 ,089 37, 0. 8e¢32.77.97.10€100100100100
e244 ,082 43, 0,35.84.93.98.100100100100100
MFAN S,O0V., N (UM FRFQ NIST*N

e346 ,030 23. 0. 0.25,27.,96,100100100100100
269 105 67. 7.2R.,57,90,100100100100100100
0248 ,126 82. 15437.72.91,95.99,.,100100100100
«222 +099 70. 11.47.821,956,100100100100100100
¢?37 4103 63, 8,41.7R,97.,10010010010010C1C0
¢354 ,133 51, ?,1P,37.A7,88.94.100100100100
e309 217 28, ?29.50,54.81.75.86,100100100100
«216 176 62, 0,39,58,73.,81,87.10010010C1CC
298 117 S4. 72.28.,5N,R1.94,10010010C100100
e293 L,104 37. 5.24,54.76,97.1001001001CC1CO
331 125 49, N.17,49,71.92.98.100100100100
«240 126 36. 14.,50,7?2,R9,97.100100100100100
253 4104 42. 7433,A7.71,1001001001001001C0O
«258 066 32, 0.,?R,79,97,10010010C1CC100100
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SEG
32
33
34
35
36

. 37
38
39
40
41
42
43
44
45
46
47
48
49

SEG
50
51
52
53
54
55
56
57
58
59
60
61
62
63
é4
65
66
67
68
69
70
71

LAT
30.6
30.1
29.1
27.7
26,2
2447
23.3
22.3
21.8
21.8
22.3
23.3
24.7
2642
277
29.1
30.1
30.6

LAT
31.6
31.2
30.3
29.2
27.7
2642
247
23,2
22.1
21.2
20.8
20.8
21.2
22.1
2342
2447
26.2
27.7
29.2
30.3
31.2
31.6

RING NUMBER ¢4

LONG
12R.4
130.0
131.3
132.2
132.5
132.2
131.3
130.0
128.4
12646
125.0
123.7
122.8
122.5
122.8
123.7
125.0
126.6

RING NUMBER 5

LONG
128.4
130.0
131.5
132.6
133.4
133.6
133,46
132.6
131.5
130.0
128.6
126.6
125,.0
123.5
122.4
121.6
121.4
121.6
122.4
123.5
125.0
126.6

1

MAX
394
+ 600
« 500
«hé3
oh1é
«500
« 560
« 600
« 727
« 700
«558
657
440
»700
«967
e 760
« 700
636

MAX
« 480
«050
«h09
«500
760
« 480
363
«700
+B00
«950
«650
«571
«567
730
« 417
0425
« 800
«600
368
«960
«320
« 810

ME AN
«230
¢ 285
«228
«260
157
e245
2643
262
«278
325
224
278
0243
e345
328
« 285
266
0282

MEAN
«296
«319
197
217
211
161
«200
252
«280
«332
«?291
276
e255
« 259
«192
197
«333
+283
«203
394
«181

..........
...................

S.DV.
« 048
«139
«115
«129
«082
114
o114
121
0143
0146
131
122
«082
«156
«185
2158
163
«104

S.NV.
+ 0813
174
112
119
127
«098
«068
141
196
0212
«126
113
«130
171
<097
«077
173
«117
« 098
o256
«097
167

N
42.
95.
59.
51,
43,
29.
84,
98.
81.
85.
T2,
57
48.
6l.
53.
65.
37.
38.

N
59.
7.
49.
33,
85.
23,
54,
71,

121.
115.
62.
149.
106.
Té.
68.
6é.
68.
45.
14.
24,
19.
50.

Y

Table 3. continued

TUM FREN DISTTN
0.76493.100100100100100100100
1542757.79.96.1001001C0100100
22.46.7%9,93,100100100100100100
12425476485 ,94.98.10010010C1CC
23,79,93.,983,100100100100100100
7¢%55.72.93,100100100100100100
7.39,75.90,98,1001001001001CC
5¢42e65.89,98.100100100100100
hedP6R.864,91.95.99.100100100
4420,5574.87.96.,100100100100
24,69,79,R9,96,10010010€100100
4e23,7N.R4,93.98.,100100100100
0¢31.75.96.100100100100100100
2023.43.77.84.90.,100100100100
4630464975 ,87¢92:94.96.98.100
5¢35:.71¢80491.92.97.1001200100
164,38,7N¢73,92.97.,10010010010¢C
3616¢71489497.97.1001CC100100

CUYUM EREN NTIST*N
%$+1?2.58.90,100100100100100100
3625657¢77¢90692¢96.97.99.100

22¢57 ¢86:¢96,98.98.,10010C1200100

15¢55¢73.97.10010010010010C100
14661¢80.95496¢96.99.100100100
30,R7.91.94.100100100100100100
7.57.91.10010010010010010010C
11,66¢70.86A.94.99.,1001C0100100
166500670¢79.85,90.94.10010C10C
5¢3Ae5h¢75,80085¢95,97.98.100
2¢29.61.87,92.95.,100100100100
1¢30.64.87.,97,10010C€100100100
7.46469.83,95.100100100100100
18651473e4783486496099.100100100
18,60.87,99,10010010010010€100
8.64,91.,9R2,100100100100100100
3¢2B8e57¢72.87.93.96,1001C0100
0.29.62.87.,96.1001001C0100100

?1.64.79.,100100100100100100100
0013:e67e¢75.75483.83,83,92.100

?26,67,36,100100100100100100100

26¢46.74.88,94.96.96,98.100100

------------------
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Figure 14, Maximum Gust Ratios (labelled as percentage) for
Misawa when a tropical cyclone of less than typhoon strength
(<64 kt) is centered within 360 n mi of the station. TLocate
the tropical cyclone center by latitude and longitude and
interpolate the ratioc (percentage) value. Multiply the
tropical cyclone center wind speed by this percentage to get
the wind speed value of the maximum gust expected with the
given center position and wind speed. Multinly the maximum
gust speed by 0.67 to find the maximum one-minute average
sustained wind speed.
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- Figure 15. Mean Gust Ratios (labelled as percentage) for
:{ Misawa when a tropical cyclone of less than typhoon strength
- (<64 kt) is centered within 360 n mi of the station. Locate
L the tropical cyclone center by latitude and 1longitude and
A interpolate the ratio (percentage) value. Multiply the

tropical cyclone center wind speed by this percentage to get
the wind speed value of the maximum gust expectad with the
given center position and wind speed. Multiply the mean gust
speed by 0.67 to find the mean one-minute average sustained
wind speed.
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Figure 16. Maximum Gust Ratios (labelled as percentage) for
Misawa when a tropical cyclone of typhocr strenath (>64 kt)
is centered within 360 n mi of the station. Locate the
typhoon center by latitude and longitude and interpolate the
ratio (percentage) value. Multiply the typhoon center wind
speed by this percentage to get the wind speed value of the
maximum gust expected with the given center position and wind
speed. Multiply the maximum gust speed by 0.67 to find the
maximum one-minute average sustained wind spe~d.
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2 Figure 17. Mean Gust Ratios (labelled as percentage) Ior
o Misawa when a tropical cyclone of typhoon strength (> 64 kt)
- is centered within 360 n mi of the station. Locate the
Lj . typhoon center by latitude and longitude and interpolate the
_}f ratio (percentage) value. Multiply the typhoon center wind
‘ speed by this percentage to get the wind speed value of the
. mean gqust expected with the given center position and wind
e speed. Multiply the mean gust speed by 0.67 to find the mean
= one-minute average sustained wind speed.
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Table 4. A listing of the data used to produce Figures 14 |
|

ﬂQﬂ through 17. Columns represent segment number, latitude and
b longitude of segment center, maximum ratio, mean ratio,
m standard deviation of ratios, number of ratios (sample size),

- and cumulative frequency distribution expressed as the
o percentage of ratios occurring between 0.0 and 1.0 (in
increments of 0.1),

MISAWA, JAPAN
R Tropical cyclones - wind speeds less than 64 knots
0 CENTER POINT
L SEG LAT LONG MAX MEAN S.DVs N CUM FRFQ DIST*N
1 40,7 141,464 750 301 189 19, 1K.42,53,74.89.95.95,10010C10¢C
RING NUMBER 1
SEG LAT LONG MAX MFAN S,DVe N F£UM FRFEO NISTHN
41.9 142.3 4733 426 243 B8se 13,13,50.50,63.63.75.,100100100
40,7 14343 4571 o314 4132 22. 5423441.477.91.100100100100100
39,5 142.3 750 383 186 19, 11.21.32.53.63.95.95.,1CC100100
39,5 140.5 <459 ,227 096 10. 0.40.80,90.10010010010010010¢C
4047 139.5 750 4303 .149 22. 0.32.5%.°72.91.95.95,100100100
41.9 140.,5 4535 4312 121 11, 0.27,45,77,91.100100100100100
RING NUMBER 2
SEG LAT LONG MAX MEAN S.,DV. N fUUM FREQ NTSTtN
8 43,0 142.4 575 411 133 11l. 0. 9.18.36.73.,10010010010C10C
i 9 42,1 144.0 517 4326 125 124 Ae Be42¢75.92,100100100100100
S 10 4047 144.6 519 4266 4103 17, 5¢29.%5%.94.94,100100100100100
11 39.3 144.0 716 ,374 ,16%5 15. 0.13,47,52.,80.87.93,100100100
12 3844 142.4 4,698 %413 186 21, 5¢194”79,3R,57.90,1001C0100100
. 13 3844 14044 4575 4340 4155 13. 15427.38.62.85.10010010010010¢C
S 14 39,3 13848 4440 209 ,119 10. 2N0.6N.R0.,8%0,100100100100100100

v/
~owvmbwn

A 15 40.7 138.2 .733 .374 .171 15. 0N.13,23,67.87.87.87,100100100
o 16 42.1 138.8 750 4325 .13C 15. 0. 7.53.R7.93.93,93,1C0100100
o 17 43,0 1404 <523 ,347 ,110 17. 0. 6.35.65.94,10010C100100100
N RING NUMBER 1

o SEG LAT LONG MAX MEAN S.DV, N CUM FRFN NTST*N

N 18 44,1 142.4 .576 530 124 Be 0o 0o Ne2%,25.63.100100100100
Qﬁ 19 43,4 144.,3 ,579 329 ,150 8, 0.25.50.,75.75.10010010010010C
D 20 4242 165.5 o500 4293 .111 27. 0426.52.74,100100100100100100

21 40,7 146.0 514 4285 o130 17. 5he29.59.76.88.100100100100100
e 22 39,2 145.5 %48 ,259 ,156 28, 11.50.,A8,79,86,10010C1C0100100
".-:'. 23 38.0 1"403 QBR" .760 .186 17. 180"7.7108709‘0.9‘019‘009"c100100
e 24 3743 14244 o520 o273 4152 31, 16445.,%8,71.94.10010010010C10C
- 25 3743 140,64 o638 2099 142 16 0,13,2%,517,75.94.,1001CC10C100
<l 26 38,0 13845 +532 o245 4109 10. 0¢40.90.9N7.90.10010010010C1CC

27 3942 137.3 375 4204 L0996 13, 15.37,9%.1Nn0100100100100100100
B 28 40,7 13647 4733 363 169 14, N, 7.%50,64,79.93,93,100100100
2 29 42.2 1373 .515 200 089 23, 9,65.91.945,.9¢,10010010010010C
~ 30 43.4 13845 4568 4340 .129 9« 0e22.5A.67.89,10010010010C100
= 31 44,1 160,44 .533 318 152 10. 0N.IN.57.,AN.80.10010010010C100
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RING NUMBER &

SEG
32
33
34
35
36
7

49

RING NUMBER &

SEG
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

LAT
45.1
4446
43.6
4242
40.7
39.2
37.8
36.8
36.3
36.3
36.8
37.8

39.2

40.7
42.2
43,6
44,6
45.1

LAT
46.1
45.7
44.8
43.7
42.2
40.7
39,2
37.7
36.6
35.7
35.3
35.3
35.7
36.6
37.7
39.2
4047
4242
43.7
44 .8
65.7
46.1

LONG
142.4
1444
145.9
147.0
147.3
147.0
145.9
144, 4
142.4
140.4
138.4
136.9
135.8
135.5
135.8
136.9
138.4
140.4

LONG
142.4
144 .4
14641
147.5
148.3
148.6
148.3
147.5
146.1
146.4
142.4
140.4
138.4
136.7
135%.3
134.5
134.2
134.3
135.3
136.7
138.4
140.4

MAX
«1%0
«632
«5133
5371
«514
0343
«429
«425
518
e448
526
«500
« 308
514
«563
« 559
«239
e436

MAX
222
«333
+ 343
«533
606
¢ 343
«180
¢ 350
«300
« 500
455
438
e 473
525
«500
257
%75
622

115
216

MF AN
124
433
«299
268
»185
«205
«231
0243
«217
0223
0622
«314
166
«230
287
0?19
e 144
«318

ME AN

S.0V
«017
132
121
123
«103
«110
«107
«109
«130
«109
«069
«139
075
+140
«180
157
« 054
o118

S.OV

»2220.,000

267
«199
254
277
149
«106
«153
174
0202
197
«208
291
«292
«335
154
«?28
«403

«099
163

« 067
«088
«137
«182
+ 084
« 037
067
064
«163
122
123
«087
«135
126
«057
128
0228

«013
«054

« N
4.
9.

18,
20.
18,
6.
17,
22.
32.
24,
9.
13.
5.
15,
b,
6o
13,
2o

« N
1.
)
8,
18,
28.
15.
11.
30.
23,
12.
25.
12.
16,
15.

4.
11,
10.

3.

b,
2.

- 37 -

Table 4. continued

CUM FREQ NDTST*N
0.1001001170100100100100100100
O 0433444.67.89.,1001001001C0

17.17.50.°29,94,100100100100100
5¢35.60.R5.95.100100100100100

22¢67.94,94.94,1001001001001CC
17.50.A7.,100100100100100100100
6¢59.65.94,10010010010010C100
5.50673,82,100100100100100100
25,5/472.964.,97.10010010010C100
13.50.23,89,100100100100100100
O¢ O¢ Ne55.89.,1001001CC100100
15.15654.69.10010010010010C1C0
20,80,80,1701001001001€C100100
20.53.,73.,A0,93,10C100100100100
0.50.67.67,67,10010010010C100
0.67.83,R3,83,100100100100100
15.85,10010010010010010010C1CC
0.50.50.50.10010010010010C100

CUM FRFEO NISTN
0. 0.1091001001001001C0100100
0.50.,50.100100100100100100100
13.563.75.10010010010€1€0100100
11.39.67.87.94.,100100100100100
14,50.46R.71479.96.100100100100
53.80.,R7.,100100100100100100100
55.100100100100100100100100100
23.,82,97.100100100100100100100
13.6%,100190100100200100100100
50¢75.75.7%.100100100100100100
28.64.84,9?2,100100100100100100
25.58.,83,83.,10010010010010C100
0.13.%6.82,100100100100100100
7.33.47.R0,93,100100100100100
0¢ 0.50.50.100100100100100100
27.82.,1001001001001001C0100100
10,70.70.20,100100100100100100
33,33.33.3%3.67.67.,100100100100

75,100100110100100100100100100
N.%0.1n01001001001001CC10C1CO

.......
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o Table 4. continued
o MISAWA, JAPAN
A Tropical cyclones - wind specds of 64 knots or greater
N CENTER POINT
- SEG LAT LONG  MAX MEAN S.DVe. N CUM FREQ NTIST4N
1 40.7 141.6 ,160 ,112 ,048 2, %50,100100100100100100100100100
e RING NUMBER 1
- SEG LAT LONG  MAX MFAN S,DV. N CUM FRED DIST*N
- 2 41.9 142.3
3 40.7 1433 054 ,N540.,000 1. 100100100100100100100100100100
4 39,5 142.3
5 39,5 140.5 .554 .496 ,058 2, 0. N, N, 2.50.100100100100100
A 6 4047 139.5 4369 235 ,092 6. 17.33.67.100100100100100100100
- 7 41.9 140.5 4338 ,282 .051 4. 0.75.75.100100100100100100100
x RING NUMBER 2
- SEG LAT LONG  MAX MFAN S.DV. N CUM FPEQ DTST*N
- 8 43,0 142.4 +292 ,2920,000 1, 0. 0,100100100100100100100100
A 9 42.1 144.0
o 10 40.7 144.,6 ,250 ,207 .043 2., 0.50.1N00100100100100100100100
-~ 11 39.3 144.0
™ 12 3844 14244 4123 .,1230.000 1. 0.10010010010010010010010€100
P 13 38.4 140,64 o412 .261 ,151 2., 0.50,50,%50,100100100100100100

14 39,3 13R,8 ,308 ,193 ,089 6. 33.57.83.,1170100100100100100100
| 15 40,7 138,2 .197 ,117 .058 3., 67.,1001n01001001001001CC100100
- 16 42¢1 138.8 2% 4210 030 4. 0.25,190100100100100100100100
- 17 43,0 1404 o585 o217 ,120 7. 0o N.%57.84,86.10010010010C100
- RING NUMBER 3

- SEG LAT LONG  MAX MFAN S.DV. N CHUM FRFO DIST*N

18 44,1 142.4 4385 ,210 100 &6, 0,K7,67.,17010010010010C100100
19 43,4 144,.3

20 42.2 145.5

21 40,7 146.0 239 ,205 .034 2, 0,%51.100190100100100100100100
22 39.2 14%.5 .342 ,3420.000 1., 0. 7, 0,10010010C10C100100100
23 38.0 146,3 227 162 047 3, 0,A7,100100100100100100100100
24 37¢3 142.4 4206 158 034 4, 0.75,100170100100100100100100
25 373 140.4 .463 ,650 .,017 3, 0. O. 0. N,100100100100100100
26 38.0 138.,% .369 .283 ,084 6, N,17,%0,100100100100100100100
~ 27 39,2 137.3 ,.?90 ,”03 .082 3. 33.33,100100100100100100100100
28 40.7 136.8 ,156 ,108 .029 6. 50,1001001n0100100100100100100
29 4242 137.3 164 ,1640,000 1. 0,100101710010010010010010C100
30 43.4 138,5

31 4441 140,46 L205 ,2050,000 1. N, N, 1NM1001001,0.90100100100
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RING NUMBER 4

SEG
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

RING NUMBER 5

SEG
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

LAT
45.1
44.6
43.6
42,2
40.7
39.2
37.8
36.8
36.3
36.3
36.8
37.8
39.2
4047
42.2
43,6
44.6
45.1

LAT
46.1
45.7
44.8
43.7
42.2
40.7
39.2
37.7
36.6
35.7
35.3
35.3
35.7
36.6
37.7
39.2
©0.7
42.2
43.7
44.8
45.7
46.1

LONG
142.4
144,4
145.9
147.0
147,.3
147.0
145.9
144.4
142.4
140.4
138.4
136.9
135.8
135.5
13%5.8
136.9
138.4
140.4

LONG
142.4
144,4
146,.1
147.5
148.3
148.6
148,13
147.5
146.1
144.4
142.4
140.4%
138.4
136.7
135.3
134.5
134,.2
134.5
135.3
136.7
138.4
140,.4

MAX
«338

«101
314
«154
«274
LY.
«493
292
«200
°118
«156

MAX
e 246

«103
.088
0143
«229
« 200
+ 286
969
23
«N46
«103
s NRG
103

MEAN S.DV.
«094

135

«1010.000

159
«073
«143
«151
«298
217
121
«101
131

MEAN S.DV.

«109
«037
«060

0091
124
« 059

«046

«013
«025

+2460,000

«1030.,000

062
111
«140
«102
126
«221
139

¢0460,000

«0 85
067

017
0042
«055
« 065
078

151

«0534

«013
« 019

«1030.000

N
6.

1.
5
Te

26,
22.

6.
5
6.

3.
2

1.
4.
3.

25,

Ba

26.

9.
4o
1.
4,
4.
1.

Table 4.

continued

CUM FREQ DISTTN
50.83.23,1001001001001CC10C1Q0

0,100100100100100100100100100
40.60,80,100100100100100100100
R6.,100100100100100100100100100
31.88,10010010010010010010C10C
32.86,91,95,10010010€100100100

0.17.67.83.100100100100100100

0.606,10010010010010010010010¢C
50.10010010010010010010€10C100
67.100100100100100100100100100
0.100100170100100100100100100

fUM FRED DIST*N
0. N.100170100100100100100100

0.100100100100100100100100100
100100100150100100100100100100
33.100190100100100100100100100
?24,R4,1001001001001001C0100100
63,100100100100100100100100100
42.%8,.,10010010010010016010C100
11,67.77,89,89,100100100100100
?%5.75.100100100100100100100100
100100100100100100100100100100
7%.10010010010010010010010C100
10010010010010010010010010C10C

7,1001101101001001001€C10C100
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Appendix A

Terrain Adjusted Wind Probabilities

The present version of the Navy tropical cyclone WIND
probability model assumes that winds are over water. For
stations located in rough terrain this assumption can cause
overestimates of the probabilities of 30 and 50 kt winds.
The terrain wind probability program is now used to modify
the WINDP output. An example of this modified message is
given in Figure 18. Details of the development and testing
of the terrain wind probability program can be found in

(1982).

Jarrell
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Strike and Wind Probability Message Before Modification

STRIKE AND WIND PROBABILITY FORECASTS
NANCY 080600z
KADENA AB OOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ 4
50KNOT OOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
30 KNOT 000202 12INO2 24IN02 36INO2 48IN02 60IN02 72INO2
YOKOSUKA OOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ 4
50 KNOT OOININ 12INO2 24INO2 36INO2 48INO2 60IN02 72INO2
30 KNOT 001717 121066 24IN68 36IN68 48IN68 60IN68 72IN6S8
YOKOTA AB OOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
50 KNOT OOININ 12INO1 24INO01 36INOl1 48INO1 60INO1 72INOl
30 KNOT 001313 120654 24IN55 36IN55 48IN55 60INS55 72IN55
CHEJU-DO OOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
50 KNOT OOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
30 KNOT 000101 12INO1 24INO01 36INO1 48INO1 60INO1 72INO1
MISAWA JA OOININ 12ININ 24ININ 36ININ 48ININ AOININ 72ININ
50 KNOT OOININ 12ININ 24ININ 36ININ 48ININ 6JININ 72ININ
30 KNOT OOININ 12INO2 24IN02 36INO2 48IN02 60INO2 72INO2

Strike and Wind Probability Message After Modification

STRIKE AND WIND PROBABILITY FORECASTS
NANCY 0806002
+KADENA AB OOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
50 KNOT OOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
30 KNOT 000202 12INO1 24INOL1 36INO1 4B8INO1 60INO1 72INO]
+YOKOSUKA O0ININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
50 KNOT OOININ 12INO1 24INO1 36INO1 48INO1 60INQO1l 72INO01
30 KNOT 000202 120235 24IN35 36IN35 48IN35 60IN35 72IN35S
YOKOTA AB 0O0ININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
50 KNOT OOININ 12INO1 24INO1 36INO1 48INO1 60INO1 72INO1
30 KNOT 001313 120654 24IN55 36IN55 48IN55 60INS55 72INSS
CHEJU-DO O0OININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
50 KNOT OOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
30 KNOT 000101 12INO1 24INO1 36INO1 48INO1 60INO1 72INOL
+MISAWA JA OQOOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
50 KNOT OOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72ININ
30 KNOT OOININ 12INO1 24INO1 36IN0O1 48INO1 60INO1 72INOL
+THESE WIND PROBABILITIES ALLOW FOR TERRAIN,

Figure 18. Depiction of a western Pacific wind probability
message for Typhoon Nancy, October 1982 before and after the terrain
modification. Notice that only the wind probabilities for Kadena,

Yokosuka, and Misawa are changed. Had Subic Bay, Hong Kong, or
Apra Harbor been significantly threatened, those wind probabilities
would also have been terrain modified.
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Appendix B

Data Limitations in the Terrain Wind Probability Program

Data sets for the four sites in this study were obtained
from the National Climatic Data Center and included records
from three files---TDF-14, TDF-13, and TDF-9, Period of re-
cord was 36 years for Agana (1945-1980) and 33 years for
Misawa (1949-1981). Non-continuous records of 28 years
(1949-1968 and 1973-1981) were established for Kadena with 26
years (1946-1962 and 1973-1981) for Hong Kong.

Typhoon data were extrapolated for land areas north
(northwest through northeast) of Hong Kong and for grid
segments over the island of Honshu, south of Misawa. Two
data points were extrapolated for Kadena, none for Agana.
These data were interpolated in order to create the file
required for terrain adjusted wind probability forecasts for
these sites. This is of little consequence since there is
little realistic chance of a tropical cyclone retaining

typhoon strength in those areas.
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0 COMMANDER IN CHIEF COMSEVENTHFLT COMSEVENTHFLT
L U.S. PACIFIC FLEET ATTN: FLT METEOROLOGIST, N3OW  ATTN: NSAP SCIENCE ADVISOR
o CODE 02M FPO SAN FRANCISCO 96601 BOX 167

FPO SEATTLE 98762

-fff PEARL HARBOR, HI 96860

COMMANDER
U.S.NAVAL FORCES, JAPAN
FPO SEATTLE 98762

COMMANDING OFFICER

USS CONSTELLATION (CV-64)

ATTN: MET. OFFICER, OA DIV
,FPO SAN FRANCISCO 96635

COMMANDING OFFICER
USS KITTY HAWK (CV-63)

ATTN: MET. OFFICER, OA DIV.

FPO SAN FRANCISCO 96634

COMMANDING OFFICER
USS NEW JERSEY (BB-62)
FPO SAN FRANCISCO 96688

COMMANDING OFFICER
USS OKINAWA (LPH-3)
ATTN: MET. OFFICER
FPO SAN FRANCISCO 96625

COMMANDER
U.S. NAVAL FORCES, MARIANAS
FPO SAN FRANCISCO 96630

COMMANDING OFFICER

USS CORAL SEA (CV-43)

ATTN: MET. OFFICER, OA DIV.
FPO NEW YORK 09550

COMMANDING OFFICER

USS MIDWAY (CV-41)

ATTN: MET. OFFICER, OA DIV.
FPQ SAN FRANCISCO 96631

COMMANDING OFFICER

USS BLUERIDGE (LCC-19)
ATTN: MET. OFFICER

FPO SAN FRANCISCO 96628

COMMANDING OFFICER

USS TRIPOLI (LPH-10)

ATTN: METEOROLOGICAL OFFICER
FPO SAN FRANCISCO 96626

COMMANDER

AMPHIBIOUS GROUP 1

ATTN: METEOROLOGICAL OFFICER
FPO SAN FRANCISCO 96601

COMMANDING OFFICER

USS ENTERPRISE (CVN-65)
ATTN: MET. OFFICER, OA DIV.
FPO SAN FRANCISCO 96636

COMMANDING OFFICER

USS RANGER (CV-61)

ATTN: MET. OFFICER, OA DIV.
FPO SAN FRANCISCO 96633

COMMANDING OFFICER
USS NEW ORLEANS (LPH-11)
ATTN: MET. OFFICER
FPO SAN FRANCISCO 96627

COMMANDING OFFICER
USS TARAWA (LHA-1)
FPO SAN FRANCISCO 96622

o N
e COMMANDING OFFICER COMMANDING OFFICER COMMANDING OFFICER
- USS BELLEAU WOOD (LHA-3) USS PELELIU (LHA-5) USS POINT LOMA (AGDS-2)
o ATTN: METEOROLOGICAL OFFICER  FPO SAN FRANCISCO 96624 ATTN: METEOROLOGICAL OFFICER
2N FPO SAN FRANCISCO 96623 FPO SAN FRANCISCO 96677
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CHIEF OF NAVAL OPERATIONS
(0P-952)

U.S. NAVAL OBSERVATORY
WASHINGTON, DC 20390

OFFICER IN CHARGE
NAVOCEANCOMDET

BOX 81

U.S. NAVAL AIR STATION
FPO SAN FRANCISCO 96637

OFFICER IN CHARGE
NAVOCEANCOMDET
MONTEREY, CA 93940

COMMANDING OFFICER
NORDA, CODE 335
NSTL STATION, MS 39529

COMNAVOCEANCOM

ATTN: J. W. OWNBEY, CODE N542

NSTL, MS 39529

COMMANDING OFFICER
NAVWESTOCEANCEN

BOX 113

PEARL HARBOR, HI 96860

COMMANDING OFFICER
U.S. NAVOCEANCOMCEN
BOX 12, COMNAVMARIANAS

_FPO SAN FRANCISCO 96630

COMMANDING OFFICER

U.S. NAVOCEANCOMFAC

BOX 63, NAS (CuBl PT)
FPO SAN FRANCISCO 96654

.....
-------

CHIEF, ENV. SVCS. DIV.
0JCS (J-33)

RM. 2877K, THE PENTAGON
WASHINGTON, DC 20301

OFFICER IN CHARGE
NAVOCEANCOMDET
FEDERAL BLDG.
ASHEVILLE, NC 28801

OFFICER IN CHARGE
U.S. NAVOCEANCOMDET
APO SAN FRANCISCO 96519

COMMANDING OFFICER

FLEET INTELLIGENCE CENTER
(PACIFIC)

PEARL HARBOR, HI 96860

COMMANDING OFFICER

NAVAL OCEANOGRAPHIC OFFICE
BAY ST, LOUIS

NSTL, MS 39522

COMMANDING OFFICER
NAVEASTOCEANCEN
MCADIE BLDG. (U-117)
NAVAL AIR STATION
NORFOLK, VA 23511

COMMANDING OFFICER
U.S. NAVOCEANCOMCEN
BOX 31 (ROTA)

FPO NEW YORK 09540

CHAIRMAN
OCEANOGRAPHY DEPT.
U.S. NAVAL ACADEMY
ANNAPOLIS, MD 21402

NAVAL DEPUTY TO THE
ADMINISTRATOR, NOAA
ROOM 200, PAGE BLDG. #1
3300 WHITEHAVEN ST. NW
WASHINGTON, DC 20235

OFFICER IN CHARGE
NAVOCEANCOMDET

U.S. NAVAL AIR FACILITY
FPO SEATTLE 98767

OFFICER IN CHARGE
U.S. NAVOCEANCOMDET
FLEET ACTIVITIES
FPO SEATTLE 98770

COMMANDER
NAVAL OCEANOGRAPHY COMMAND
NSTL, MS 39529

COMMANDING OFFICER
FLENUMOCEANCEN
MONTEREY, CA 93940

COMMANDING OFFICER
NAVPOLAROCEANCEN
NAVY DEPT.

4301 SUITLAND ROD.
WASHINGTON, DC 20390

COMMANDING OFFICER
U.S. NAVOCEANCOMFAC
FPO SEATTLE 98762

PRESIDENT

NAVAL WAR COLLEGE

ATTN: GEOPHYSICS OFFICER
NEWPORT, RI 02840
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COMMANDER (2)
NAVAIRSYSCOM

ATTN: LIBRARY (AIR-0004)
WASHINGTON, DC 20361

COMMANDING OFFICER
WCATHER SERVICE OFFICE
U.S. MCAS (HELICOPTER)
FPO SEATTLE 98772

OFFICER IN CHARGE
SERVICE SCHOOL COMMAND
DET, CHANUTE/STOP 62
CHANUTE AFB, IL 61868

DET 5 1WW/CC
APO SAN FRANCISCO 96274

DIRECTOR, ENV. & LIFE SCI.
OFFICE OF UNDERSECRETARY OF
DEFENSE FOR RSCH & ENG E&LS
RM. 30129, THE PENTAGON
WASHINGTON, DC 20505

DIRECTOR

OFFICE OF PROGRAMS RX3
NOAA RESEARCH LAB
BOULDER, CO 80302

DIRECTOR

INTERNATIONAL AFFAIRS OFFICE
NOAA (QAX4)

6010 EXECUTIVE BLVD.
ROCKVILLE, MD 20852

DIRECTOR

FEDERAL EMERGENCY MANAGEMENT
AGENCY (FEMA)

WASHINGTON, DC 20472

.......

COMMANDER
NAVAIRSYSCOM (AIR-330)
WASHINGTON, DC 20361

COMMANDER
AWS /DN
SCOTT AFB, IL 62225

HQ 1ST WEATHER WING/DN
HICKAM AFB, HI 96853

DET. 8, 1Ww/CC
APO SAN FRANCISCO 96239

ENVIRONMENTAL SERVICES DIV.

OFFICE OF THE JOINT CHIEFS
OF STAFF

THE PENTAGON

WASHINGTON, DC 20301

DIRECTOR

NATIONAL HURRICANE CENTER
NOAA, GABLES ONE TOWER
1320 S. DIXIE HWY

CORAL GABLES, FL 33146

DIRECTOR (AOML)

NATIONAL HURRICANE RSCH. LAB.
1320 S. DIXIE HWY,

CORAL GABLES, FL 33146

LABORATORY FOR ATMOS. SCI.
NASA GODDARD SPACE FLIGHT CEN.
GREENBELT, MD 20771

NAVAL POSTGRADUATE SCHOOL
METEOROLOGY DEPT.
MONTEREY, CA 93943

USAFETAC/TS
SCOTT AFB, IL 62225

DET 4 HQ AWS/CC
APO SAN FRANCISCO 96334

DIRECTOR (12)

DEFENSE TECH. INFORMATION
CENTER, CAMERON STATION

ALEXANDRIA, VA 22314

FEDERAL COORD. FOR METEOQRO.
SERVS. & SUP. RSCH. (OFCM)
11426 ROCKVILLE PIKE

SUITE 300

ROCKVILLE, MD 20852

CHIEF, SCIENTIFIC SERVICES
NWS, PACIFIC REGION

P.0. BOX 50027

HONOLULU, HI 96850

HEAD, ATMOS. SCIENCES DIV.
NATIONAL SCIENCE FOUNDATION
1800 G STREET, NW
WASHINGTON, DC 20550

THE EXECUTIVE DIRECTOR
AMERICAN METEORO. SOCIETY
45 BEACON ST.

BOSTON, MA 02108
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AMERICAN METEORO. SOCIETY
METEOR. & GEOASTRO. ABSTRACTS
P.0., BOX 1736

WASHINGTON, DC 20013

DIRECTOR, ROYAL OBSERVATORY
NATHAN ROAD, KOWLOON
HONG KONG, 8.C.C.

DEPT. OF METEOROLOGY

COLLEGE OF ARTS & SCIENCES
UNIVERSITY OF THE PHILIPPINES
DILMAN, QUEZON CITY 3004
PHILIPPINES

MR. W. G. SCHRAMM/WWW

WORLD METEOROLOGICAL
ORGANIZATION

CASE POSTALE #5, CH-1211

GENEVA, SWITZERLAND

METEORLOGICAL INSTITUTE
KYOTO UNIVERSITY

ATTN: DR. R. YAMAMOTO
SAKYO, KYOTO 606, JAPAN

DIRECTOR, TYPHOON MODERATION
RSCH & DEVEL. OFFICE, PAGASA
MINISTRY OF NATIONAL DEFENSE
1424 QUEZON AVE.

QUEZON CITY, PHILIPPINES

- 47 -

DIRECTOR, JTWC
BOX 17
FPO SAN FRANCISCO 96630

OCEAN RSCH INSTITUTE LIBRARY
UNIVERSITY OF TOKYO

15-1, 1-CHOME

MINAMIDAI, NAKANO-KU

TOKYO, JAPAN







